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Online Methods:

In the Malmo Diet and Cancer study, ancestry was inferred using a common set of genotyped
single nucleotide polymorphisms (SNPs) with HapMap3. The set was filtered to 103,449
common, high quality SNPs with minor allele frequency above 5% and call rate above 99%.
After merging both the Malmé Diet and Cancer study with samples from HapMap3, principal
components were calculated and a kernel density estimator was trained for each ancestral
superclass with the principal components of the HapMap3 samples. Then the likelihood of
each sample being from the different ancestral superclasses based on the kernel density
estimator was calculated.



Figure 1. Distribution of the Genome-wide Polygenic Score and Clinical Risk Factors
Stratified by Incident Coronary Artery Disease in the Malmo Diet and Cancer Study
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Density plots stratified according to incident coronary artery disease events are depicted for
A) genome-wide polygenic score (GPScap), B) systolic blood pressure, C) apolipoprotein B,
D) apolipoprotein Al and E) body mass index. For each risk factor, the x-axis is displayed
according to z-score (scaled to mean of 0 and standard deviation of 1) to facilitate

comparisons.



Figure II. Lifetime Risk of Coronary Artery Disease According to Percentile of the
Genome-wide Polygenic Score and Clinical Risk Factors
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Lifetime risk of coronary artery disease in the Malmo Diet and Cancer Study — defined as
cumulative risk by 90 years of age — was determined using Cox proportional hazard models
with age as the underlying time scale and standardized for sex. Values are depicted for A) the
genome-wide polygenic score for coronary artery disease (GPScap), B) systolic blood
pressure (SBP), C) apolipoprotein B (ApoB), D) apolipoprotein Al (ApoAl) and E) body
mass index (BMI).



Figure III. Correlation between the Genome-wide Polygenic Score and 10-year risk
Predicted by the Pooled Cohort Equations
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Scatter plot of the relationship between the genome-wide polygenic score for coronary artery
disease and 10-year risk of atherosclerotic cardiovascular disease predicted by the Pooled
Cohort Equations in 5,685 participants of the Malmo Diet and Cancer Cardiovascular Cohort.
Pearson’s coefficient was 0.03 and P=0.08.



Figure IV. 10-year and Lifetime Risk of Coronary Artery Disease According to Pooled
Cohort Equations Risk Category and Genome-wide Polygenic Score in the Malmo Diet
and Cancer Cardiovascular Cohort
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Participants of the Malmo Diet and Cancer Cardiovascular Cohort were first stratified into
low (bottom quintile), intermediate (quintiles 2-4), and high (top quintile) 10-year risk of
atherosclerotic cardiovascular disease categories using the Pooled Cohorts Equation clinical
risk estimator. Next individuals were stratified into low (bottom quintile), intermediate
(quintiles 2-4), or high (top quintile) polygenic risk according to the genome—wide polygenic
score for coronary artery disease (GPScap). A) 10-year risk of incident coronary artery
disease is displayed, based on a Cox proportional hazard model using follow up time as the
time scale and standardized for age and sex using the population mean. B) Lifetime risk of
coronary artery disease — defined as cumulative risk by 90 years of age — is displayed, based
on a Cox proportional hazard model using age as the underlying time scale and standardized
for sex using the population mean.



Figure V. 10-year Risk of Coronary Artery Disease According to Pooled Cohort
Equations Risk Category and Genome-wide Polygenic Score in the UK Biobank
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Participants of the UK Biobank were first stratified into low (bottom quintile), intermediate
(quintiles 2-4), and high (top quintile) 10-year risk of atherosclerotic cardiovascular disease
categories using the Pooled Cohorts Equation clinical risk estimator. Next individuals were
stratified into low (bottom quintile), intermediate (quintiles 2-4), or high (top quintile)
polygenic risk according to the genome-wide polygenic score for coronary artery disease
(GPScap). The 10-year risk of incident coronary artery disease is displayed, based on a Cox
proportional hazard model using follow up time as the time scale and standardized for age and
sex using the population mean.



Table I. Baseline Characteristics of the Malmo Diet and Cancer Study Participants,
Stratified by the Genome-wide Polygenic Score

Age (years)

Male Sex, n (%)

European ancestry, n (%)
Current Smoker, n (%)

Family History of CAD, n (%)
Body Mass Index (kg/m?)
Systolic Blood Pressure (mmHg)
Diastolic Blood Pressure (mmHg)
Use of anti-hypertensives, n (%)
Use of lipid-lowering, n (%)
Diabetes, n (%)

Apolipoprotein B (mg/dL)
Apolipoprotein Al (mg/dL)

Decile 1
(n= 2,856)

582+7.7
1,167 (40.9)
2,820 (98.7)
724 (27.1)
755 (26.4)
25.6+3.8
140 £ 20
85+ 10
416 (14.6)
38 (1.3)
121 (4.2)
102.0 = 25.6
158.1 +27.7

Deciles 2-9
(n=22,844)

57.9+7.6
8,841 (38.7)
22,642 (99.1)
6,134 (28.6)
7,913 (34.6)
25.8 £4.1
141 £ 20
86+ 10
3,516 (15.4)
465 (2.0)
987 (4.3)
107.2 +26.0
157.1 +28.3

Decile 10
(n= 2,856)

575174
1,055 (36.9)
2,824 (98.9)
1,552 (28.1)
1,208 (42.3)

259+4.0

142 £20
86+ 10

982 (17.6)

109 (3.8)

128 (4.5)
111.7 £26.6
156.3 +£28.1

p*
6x 107
9x 107
0.09
0.25
3x 107
6x 107
6x107°
7x107°
3x10°
3x 107"
0.89
1 %10
2x107

Individuals were stratified into low (decile 1), intermediate (deciles 2-9), or high (decile 10)
polygenic risk according to the genome-wide polygenic score for coronary artery disease

(GPScan)

*P-values were obtained from ANOVA for continuous variables and Chi squared test for

categorical variables



Table II. Baseline Characteristics of the Malmo Diet and Cancer Cardiovascular Cohort
(n=5,685) by Incident Coronary Artery Disease Status.

Incident coronary No incident coronary

artery disease artery disease pP*
(n= 815) (n= 4,870)

Age (years) 59.1£5.6 57.1£5.9 3x 107
Male Sex, n (%) 477 (58.5) 1,863 (38.3) 8 x 107
European ancestry, n (%) 810 (99.4) 4,830 (99.2) 0.60

Current Smoker, n (%) 262 (32.1) 1,256 (25.8) 3x 107
Family History of CAD, n (%) 348 (42.7) 1,709 (35.1) 2% 107%
Body Mass Index (kg/m?) 26.6 +4.2 25.6+3.9 1x107%
Systolic Blood Pressure (mmHg) 147.9 £19.2 140.1 + 18.8 8 x 107"
Diastolic Blood Pressure (mmHg) 89.6£9.5 86.4+9.4 6 x 10712
Use of anti—hypertensives, n (%) 175 (21.5) 668 (13.7) 3x107%
Use of lipid—lowering, n (%) 27 (3.3) 72 (1.4) 5x107
Diabetes, n (%) 80 (9.8) 177 (3.6) 2x 107"
Total cholesterol (mg/dL) 245.0+42.0 237.6 +42.4 1x107
LDL cholesterol (mg/dL) 168.5 £37.6 159.9 +38.1 2x107%
HDL cholesterol (mg/dL) 49.0+13.6 543+ 14.4 2x107"°
Triglycerides (mg/dL) 138.7 + 84.3 118.2 +£67.9 5x107%
Apolipoprotein B (mg/dL) 119.0 +£26.9 109.9 +£26.3 1x107"
Apolipoprotein Al (mg/dL) 153.2 +£28.7 161.6 £29.4 2x10°*

*P-values were obtained from Cox proportional hazard models adjusted for age and sex



Table III. Multivariable Cox Regression Model including Genome-wide Polygenic Score
for Prediction of Incident Coronary Artery Disease Events in the Malmo Diet and
Cancer Cardiovascular Cohort

HR 95% CI P
Age (10-Year) 1.91 1.66—1.20 3x107"
Sex (Male) 2.18 1.85-2.58 5%x107%°
Family history of CAD 1.37 1.18-1.60 5x107
Current Smoker 1.80 1.53-2.12 3x107"2
Diabetes 2.16 1.65-2.83 2x1078
Body Mass Index (SD) 1.08 0.99-1.17 8x1072
Systolic Blood Pressure (SD) 1.29 1.19-1.40 4x107'°
HDL cholesterol (SD) 0.82 0.75-0.90 4x107
Total Cholesterol (SD) 1.12 1.03-1.21 7x1073
GPScap (SD) 1.45 1.34-1.56 2x107%

The Malmo Diet and Cancer Cardiovascular Cohort included 4,937 individuals with 688
cases of coronary artery disease (CAD) reported during follow-up.
HR, hazard ratio; CI, confidence interval; SD, standard deviation.



Table IV. Correlation between the Genome-wide Polygenic Score and Individual

Clinical Risk Factors in the Malmoé Diet and Cancer Study

Risk Factor Pearson’s r
Body Mass Index 0.01
Systolic Blood Pressure 0.04
Apolipoprotein B 0.10
Apolipoprotein Al -0.02
Total Cholesterol 0.08
LDL Cholesterol 0.10
HDL Cholesterol -0.02

P-value
0.44
0.002
1x107"
0.24
1x1078
1x10"
0.17

The correlations between the genome-wide polygenic score adjusted for top 10 principal
components and traditional risk factors were assessed using Pearson’s correlation in the

Malmo Diet and Cancer Cardiovascular Cohort (n = 5,685).



Table V. 10-year and Lifetime Risk of Coronary Artery Disease According to Pooled
Cohort Equations Risk Category and Genome-wide Polygenic Score in the Malmo Diet
and Cancer Cardiovascular Cohort

10-yr ASCVD Risk

by PCE

Low
(<5%)

Borderline

(>= 5% & < 7.5%)

Intermediate

(>=17.5% & <20%)

High
(>=20%)

GPScap

Low
Intermediate
High
Low
Intermediate
High
Low
Intermediate
High
Low
Intermediate

High

Nrotal
348
1,041
309
172
485
161
365
1,098
388
110
341
123

10-Year Risk*

Ncap
2
6

12
56
38
8
50
27

Risk (95% CI)

1.1 (0.5-1.6)
1.3 (0.9-1.7)
2.2 (1.4-3.1)
1.7 (0.7-2.8)
1.8 (1.2-2.5)
5.9 (3.8-7.9)
3.3 (2.2-4.4)
5.4 (4.4-6.3)
8.4 (6.5-10.2)
7.2 (4.0-10.2)

12.4 (9.8-14.8)
19.2 (14.2-23.9)

Lifetime Risk+
Ncap | Risk (95% CI)
15 8.7 (4.3—12.8)
54 10.4 (7.6—13.0)
40 17.5 (11.1-23.3)
11 11.3 (4.8—-17.4)
33 11.6 (7.8—15.3)
34 | 34.1(24.1-42.8)
40 18.1 (12.8-23.1)
192 28.4 (24.7-31.9)
100 41.3 (34.6—47.3)
20 32.4(19.6-43.1)
107 = 50.4 (43.1-56.8)
56  67.3(55.9-75.8)

*10-year risk of incident coronary artery disease is displayed, based on a Cox proportional
hazard model using follow up time as the time scale and standardized for age and sex using

the population mean.

tLifetime risk of coronary artery disease — defined as cumulative risk by 90 years of age — is
displayed, based on a Cox proportional hazard models using age as the underlying time scale
and standardized sex using the population mean.
ASCVD, Atherosclerotic cardiovascular disease; GPScap; PCE, Pooled Cohort Equations
Genome—wide Polygenic Score; CAD, Coronary Artery Disease; CI, Confidence Interval



Table VI. Net Reclassification Improvement after Addition of the Genome-wide
Polygenic Score to the Pooled Cohort Equations in the Malmo Diet and Cancer Study

PCE + GPScap

Events <5% >=5%and <7.5% >=75%and <20%  >=20%

<5% 54 18 10 0

>=5% and <7.5% 5 13 18 0
PCE

>=7.5% and <20% 3 9 58 9

>=20% 0 0 1 15

PCE + GPScap

Non-Events <5% >=5%and <7.5% >=75%and <20%  >=20%

<5% 3197 208 33 0

>=5% and <7.5% 188 184 124 0
PCE

>=7.5% and < 20% 26 111 306 25

>=20% 0 1 12 28

Net Reclassification Improvement (NRI)

NRI Events (95% CI) 0.173 (0.088 t0 0.199)
NRI Non-Events (95% CI) -0.009 (-0.018 to -0.002)
NRI 0.165 (0.076 to 0.182)

The net reclassification improvement (NRI) was obtained from predicted 10-year risks from
Cox proportional hazard models.

PCE, Pooled Cohort Equations; GPScap, Genome-wide Polygenic Score; CAD, Coronary
Artery Disease; CI, Confidence Interval



Table VII. Baseline Characteristics of the UK Biobank (n=325,003) by Incident
Coronary Artery Disease Status

Incident coronary No incident coronary

artery disease artery disease pP*
(n="7,708) (n=317,295)

Age (years) 61.1£6.6 56.7+9.1 0
Male Sex, n (%) 5,535 (71.8) 138,003 (43.5) 0
Self-reported Ancestry

European, n (%) 7,189 (93.3) 297,081 (93.6) 1x107"°

South Asian, n (%) 277 (3.6) 6,555 (2.1) 1 %107

African, n (%) 73 (0.9) 5,687 (1.8) 0.05

Chinese, n (%) 13 (0.2) 1104 (0.3) 0.24

Other, n (%) 156 (2.0) 6868 (2.2) 0.01
Current Smoker, n (%) 262 (15.7) 29,487 (9.3) 1x 107"
Family History of CAD, n (%) 348 (52.9) 132,783 (41.8) 6 x 107
Body Mass Index (kg/m?) 28.5+4.6 273+4.7 1 %107
Systolic Blood Pressure (mmHg) 148.0 +£20.2 139.4 £ 19.6 3x107%
Diastolic Blood Pressure (mmHg) 84.7+11.2 82.2+10.7 1x107%
Use of anti—hypertensives, n (%) 1,198 (15.5) 32,333 (10.2) 1x107"7
Use of lipid—lowering, n (%) 2,398 (31.1) 45,896 (14.5) 3x107
Prevalent Diabetes, n (%) 977 (12.7) 14,825 (4.7) 4 x1071e
Total cholesterol (mg/dL) 221.8+£49.8 221.7+433 9 x 1071
LDL cholesterol (mg/dL) 141.8 +£38.1 138.5+33.0 1x107°
HDL cholesterol (mg/dL) 49.7+ 129 56.6 +14.8 2x 107!
Triglycerides (mg/dL) 188.8 £107.3 152.6 £89.5 6 x 10712
Apolipoprotein B (mg/dL) 108.4 £26.5 103.6 £23.5 5x 107"
Apolipoprotein Al (mg/dL) 143.72 £24.8 154.7 £27.0 2x 1070
GPScap (SD) 0.39+1.0 -0.01+1 5x 1070

*P-values were obtained from Cox proportional hazard models adjusted for age and sex



Table VIII. Multivariable Cox Regression Model Including Genome-wide Polygenic
Score for Prediction of Incident Coronary Artery Disease Events in the UK Biobank

HR
Age (10-Year) 2.14
Sex (Male) 2.66
Family history of heart disease 1.41
Current Smoker 1.79
Diabetes 2.05
Body Mass Index (SD) 1.07
Systolic Blood Pressure (SD) 1.19
HDL cholesterol (SD) 0.70
Total Cholesterol (SD) 1.25
GPScap (SD) 1.46

95% CI
2.05-2.22
2.50-2.83
1.34-1.48
1.67-1.92
1.88-2.23
1.04-1.10
1.16—1.23
0.67-0.72
1.22-1.28
1.42-1.50

P

8x1073"
1x1072%
1x107®
1107
7x107
5%107°
9x 1074
2x10°%
7x107
5x107'8

The UK Biobank included 260,282 individuals with 5,935 cases of coronary artery disease

(CAD) reported during follow-up.

HR, hazard ratio; CI, confidence interval; SD, standard deviation.



Table IX. Risk of Coronary Artery Disease According to Pooled Cohort Equations Risk
Category and Genome-wide Polygenic Score in the UK Biobank

10-yr ASCVD by PCE GPScap Nrotal Ncap 10-Year Risk* (95% CI)
Low 25,015 86 0.5 (0.4-0.6)

Low : —

(< 5%) Intermediate 73,152 348 0.7 (0.6—0.8)
High 24,037 241 1.4 (1.2-1.6)
Low 7,604 64 1.2 (0.9-1.5)

Borderline . _

(= 5% & < 7.5%) Intermediate 23,357 372 2.3 (1.9-1.5)
High 8,045 250 4.4 (3.7-5.1)
Low 18,298 358 2.8 (2.4-3.2)

Intermediate .

(5= 7.5% & < 20%) Intermediate 55,712 | 1,877 4.8 (4.3-5.4)
High 18,680 1,088 8.3 (7.3-9.3)
Low 5,245 225 6.3 (5.2-7.3)

High . _

(>= 20%) Intermediate 16,603 = 1,196 10.4 (9.2—-11.6)
High 5,439 571 15.1 (13.2-16.9)

*Risk of incident coronary artery disease is displayed, based on a Cox proportional hazard
model using follow up time as the time scale and standardized for age and sex using the
population mean.

ASCVD, Atherosclerotic cardiovascular disease; PCE, Pooled Cohort Equations; GPScap,
Genome-wide Polygenic Score; CAD, Coronary Artery Disease; CI, Confidence Interval



Table X. Net Reclassification Improvement after Addition of the Genome-wide
Polygenic Score to the Pooled Cohort Equations in the UK Biobank

PCE + GPScap
Events <5% >=5%and<7.5% >=7.5%and <20% @ >=20%
<5% 3,573 463 144 0
>=5% and <7.5% 296 451 380 2
PCE
>=7.5% and < 20% 34 145 612 61
>=20% 0 1 8 50
PCE + GPScap
Non-Events <5% >=5%and<7.5% >=7.5%and <20% @ >=20%
<5% 133,960 3,679 729 0
>=5% and <7.5% 3,771 3,499 2,078 5
PCE
>=7.5% and < 20% 443 1,350 3,081 181
>=20% 0 0 60 91
Net Reclassification Improvement (NRI)
NRI Events (95% CI) 0.091 (0.077 to 0.105)
NRI Non-Events (95% CI) -0.006 (-0.007 to -0.006)
NRI 0.085 (0.071 to 0.098)

The net reclassification improvement (NRI) was obtained from predicted 8-year risks from
Cox proportional hazard models.

PCE, Pooled Cohort Equations; GPScap, Genome-wide Polygenic Score; CAD, Coronary
Artery Disease; CI, Confidence Interval



Table XI. Association of the Genome-wide Polygenic Score with Clinical Risk Factors in

the UK Biobank

Age (years)
Male Sex, n (%)
Self-reported Ancestry
European, n (%)
South Asian, n (%)
African, n (%)
Chinese, n (%)
Other, n (%)
Current Smoker, n (%)
Family History of CAD, n (%)
Body Mass Index (kg/m?)
Systolic Blood Pressure (mmHg)
Diastolic Blood Pressure (mmHg)
Use of anti—hypertensives, n (%)
Use of lipid—lowering, n (%)
Prevalent Diabetes, n (%)
Total cholesterol (mg/dL)
LDL cholesterol (mg/dL)
HDL cholesterol (mg/dL)
Apolipoprotein B (mg/dL)
Apolipoprotein Al (mg/dL)
Triglycerides (mg/dL)
C-Reactive Protein (mg/L)
Preeclampsia (Females), n (%)
Chronic Kidney Disease, n (%)
Rheumatoid Arthritis, n (%)
Psoriasis, n (%)

Inflammatory Bowel Disease, n
(%)

Low
(n= 65,001)

57.0+8.1
29,232 (45.0)

60,873 (93.6)
1,452 (2.2)
1,069 (1.6)
247 (0.4)
1,360 (2.1)
5,989 (9.2)

23,992 (36.9)
27.1+4.7
139 £20

82+11
6,460 (9.9)
7,774 (12.0)
2,832 (4.4)
218.3+42.2
1354+£32.2
57.1+£15.0

100.9 £23.1

155.5+273

128.0 (90.3-
186.6)

1.28 (0.63-2.64)
315 (0.97)
1,071 (1.6)
1,106 (1.7)
1,004 (1.5)

906 (1.4)

Intermediate
(n=195,001)

56.9+8.1
86,296 (44.3)

182,764 (93.7)
3,922 (2.0)
3,574 (1.8)

673 (0.3)
4,068 (2.1)
18,298 (9.4)

81,707 (41.9)

27.3+4.7
140 +£ 20
82+ 11

20,236 (10.4)

28,844 (14.8)
9,471 (4.9)

221.8+434

138.7+33.1
56.4+14.8

103.8 £23.6

154.4+26.9

130.6 (92.1-
189.3)

1.31 (0.65-2.71)

1,222 (1.12)
3,392 (1.7)
3,623 (1.9)
3,074 (1.6)

2684 (1.4)

High
(n= 65,001)
56.6 + 8.1

28,010 (43.1)

60,633 (93.3)
1,458 (2.2)
1,117 (1.7)

197 (0.3)
1,596 (2.5)
6,411 (9.9)

31,164 (47.9)

27.5+4.8
141 +20
83+ 11

6,835 (10.5)

11,676 (18.0)
3,499 (5.5)

225.0+44.7

141.7 +£34.1
56.0 £ 14.6

106.4 +£24.0

153.6 £27.0

131.2 (92.6-
189.9)

1.32 (0.65-2.57)
411 (1.13)
1,136 (1.7)
1,220 (1.9)
1,042 (1.6)

956 (1.5)

P*
4 %107
1 x10718

0.77
0.23
0.57

9x 107
0.005
2x10°
<1x1071%
1 %107
<1x1071%
4107
4x10°
<1x1071%
2% 107
<1x1071%
<1x1071%
1107
<1x1071%
2x10°%
4x107
3x 107
0.001
0.001
0.006
0.15

0.18

Individuals were stratified into low (quintile 1), intermediate (quintiles 2-4), or high (quintile
5) polygenic risk according to the genome-wide polygenic score for coronary artery disease
(GPScap). Data is presented as mean + standard deviation for normally distributed continuous
variables and as median (Interquartile range) for skewed continuous variables.
*P-values were obtained from regression models adjusted for age and sex. Skewed continuous
variables were natural log-transformed.



Table XII. Discriminative Capacity of the Genome-wide Polygenic Score, the Pooled
Cohorts Equation 10-year Risk Estimate, and Both Within the Atherosclerosis Risk in
Communities Study

Predictors C-statistic 95%CI1

Age, sex, first four principal components of ancestry 0.672 0.656—0.688
+ GPScap 0.697 0.681-0.713
+ PCE 10-year risk estimate 0.726 0.710-0.741
+ GPScapand PCE 10-year risk estimate 0.739 0.723-0.755

Among 7,318 white participants of the Atherosclerosis Risk in Communities (ARIC) study
free of coronary artery disease (CAD) at time of enrollment, 1,119 incident coronary artery
disease events were observed over a median follow-up of 18.9 (IQR 17.3 to 19.5 years). The
CAD endpoint was a composite inclusive of myocardial infarction, coronary
revascularization, and death from coronary causes. Harrell’s C-statistic was computed within
Cox proportional hazard models for each set of predictors.

GPS, genome-wide polygenic score; PCE, Pooled Cohort Equations; CI, confidence interval
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Major Resources Table

In order to allow validation and replication of experiments, all essential research materials listed in the Methods
should be included in the Major Resources Table below. Authors are encouraged to use public repositories for

protocols, data, code, and other materials and provide persistent identifiers and/or links to repositories when
available. Authors may add or delete rows as needed.

Animals (in vivo studies)

Species Vendor or Source Background Strain Sex Persistent ID / URL
NA NA NA NA NA
Genetically Modified Animals
Species Vendor or Background Other Persistent ID /
P Source Strain Information URL
Parent- |\ NA NA NA NA
Male
Parent - NA NA NA NA NA
Female
Antibodies
Target Vendor or | Catalog Working Lot # (preferred Persistent ID
antigen Source # concentration but not required) / URL
NA NA NA NA NA NA
DNA/cDNA Clones
Clone Name Sequence Source / Repository Persistent ID / URL
NA NA NA NA
Cultured Cells
Name Vendor or Source Sex (F, M, or unknown) Persistent ID / URL
NA NA NA NA
Data & Code Availability
Description Source / Repository Persistent ID / URL
NA NA NA
Other
Description Source / Repository Persistent ID / URL
NA NA NA




